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38° and to 8°. The severest cold wave of the month occurred
"in front of No.I high in the January MoNnTHLY WEATHER
Review. A fall of 52° was reported at Rapid City evening of
29th,and minimum temperatures of —24°and —22°occurred
at Duluth and Moorhead, respectively, a. m. of 31st.
Lows.—Six of the lows made their first appearance to the
north of Montana; No.V was first noted off the south Pacific
coast, No. VIT in the south Rocky Mountain region, and No.
IT in the west Gulf. The general tendency of all the storms
was eastward or north of east, and all but V and VII could
be followed to Newfoundland. No.VII merged with VI over
Lake Huron,and V was last noted off Cape.Cod. The highest
winds of the month were reported as follows: Evening of 4th,
as storm No. IT approached the middle Atlantic coast, Cape
May reported an east wind of 67 miles an hour and New York
City an east wind of 60 miles. On morning of 5th New
York City reported an east wind of 76 miles and Block Island
a southwest wind of 69 miles. On evening of 5th Eastport
reported an east wind of 72 miles. On a. m. of 11th Buffalo
reported a west wind of 60 miles while storm No, III was
hovering near the Gulf of St. Lawrence.—Prof. H. A. Hazen.
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*November.

RIVERS AND FLOODS.

The crest of the rise which was moving down the lower
Mississippi at the close of November reached New Orleans
on the 2d of December with a maximum stage, however, of
but 6.2 feet, which was the highest for the month. Above
there was a general fall in the Misgissippi and Ohio and their
tributaries which continued in the Mississippi and Missouri
until the 16th, when, owing to a moderate thaw, a rise began
in the lower Missouri and rgiddle Mississippi, the advance
reaching St. Louis on the same day. A similar cause inau-
gurated a slow rise in the Ohio, commencing at Pittsburg on
the 17th.. Heavy rains on the 18th and 19th over the Missis-
sippi and Ohio valleys accentuated matters, and a pro-
nounced rise set in over both rivers. The rise in the Mis-
sissippi and Missouri was of limited extent, the crest reach-
ing St. Louis on the 26th when the gauge read 9.8 feet, a rise

of 9.3 feet in eloven days. The wave in the Ohio continued

to increase at Pittsburg until the crest of 15.2 feet was

reached on the 22d, a rise of 13 feet in five days, 7 feet of
which occurred during the twenty-four hours ending at 8 a.
m. of the 21st. The crest continued down the river, reaching
Wheeling on the 23d, Parkersburg on the 24th, Cincinnati on
the 27th, with a total rise at the latter place of 21.6 feet in
nine days to 31.9 feet, Louisville on the 28th, Evansville on
the 30th, and Cairo on January 1, 1899, the increase from
the Mississippi also reaching there on the 27th and 28th. 1In
the lower Mississippi the rise began at Memphis on the 224,
Vicksburg on the 26th, New Orleans on the 28th, and con-
tinued at the end of the month. The rises in the tributaries
occurred as a rule between the 19th and 25th.

No flood stages occurred, and a slow fall was in progress
at the close of the month north and east of Cairo, except at
Pittshurg. The tributaries were also falling generally, ex-
cept those of the extreme upper Ohio.

In the Atlantic and Southern States and on the Pacific
coast matters regarding river stages were uneventful and
nothing of importance was recorded.

With the progress of the winter season there was a rapid
advance of the ice line to lower latitudes. During November
the southernmost limit reached by floating ice was about the
mouth of the Missouri River, and the lowest limits of total
freezing were Omaha on the Missouri and Leclaire, Iowa, on
the Mississippi. Conditions on the upper Missouri remained
practically unchanged during the month, but south of Omaha
there was a considerable increase in the amount of ice, al-
though there were no gorges of consequence. The river
closed for a short time on the 9th about 2 miles above Kansas
City, and ice 9 or 10 inches thick was harvested on the same
day. At Boonville, Mo., there was floating ice constantly
after the 5th, and on the 15th there was a gorge extending
from a short distance below Boonville to Hermann, Mo., the
ice remaining solid at the latter place uutil the 18th. Navi-
gation was suspended on the 8th, and had not been resumed
at the close of the month, heavy floating ice still continuing.
From Omaha northward there remained solid ice, varying
from 10 inches in thickness at that city to 20 inches at Bis-
marck, and there were also 24 inches at Moorhead on the
Red River.

On the Missigsippi the ice became solid at Davenport on
the 7th and at Keokuk on the night of the 8th, while the Des
Moines River at Des Moines froze over on the 9th.

Floating ice was generally present north of the mouth of
the Missouri River, and at Hannibal there was a gorge above
the Wabash bridge which lasted from the 4th until the even-
ing-of the 28th. At 8t. Louis there was floating ice on the
5th and 12th, at Chester on the 6th and 13th, and a small
quantity at Cairo on the S8th and 9th. At the close of the
month the ice ranged in thickness from 14 inches at Keokuk

|to 22 inches at St. Paul.

The Illinois River at Beardstown, Ill., closed on the 8th.

The Ohio was full of slush ice at Pittsburg on the 7th and
also on the 10th and 11th. On the 15th navigation was nec-
essarily closed. On the 20th the thaw resulted in a quantity
of slush ice in the Allegheny, which lasted until the 31st.
At Parkersburg there was heavy ice in both rivers from the
10th to the 12th, and the Ohio was frozen: over from the 13th
to the 18th. Navigation was resumed on the 19th and con-
tinued, although the river was not free from ice until the
25th. At Portsmouth, Ohio, navigation was suspended from
the 11th to the 20th on account of running ice. At Cincin-
nati running ice, beginning on the 9th, caused a temporary
suspension of navigation on the 10th. On the 14th the river
was full of ice, and navigation wae again suspended, but the
thaw of the 19th permitted its- resumption, and on the 21st
the river was practically free from ice. At Louiaville navi-
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gation was impeded on the 14th and suspended on the fol- Heighis of rivers above zoros of gauges—Continued.
lowing day, but was resumed on the 18th. At Evansville s% o s T m
. . 3 0 -
there was floating ice on the 14th, and navigation was sus- g_ " E‘;&, Highest water. | Lowest water. | & |5
pended on the 15th, some boats bemg moved to the winter Stations. 25yl B8 = | =g
ok | & a
harbor in Green River through fedr of a gorge, but by the ZH% | 285 [Helght| Date. |Height| Date. | & |g
18th there was little or no ice, and navigation was fully re-
sumed. At Cairo there was some ice from the 14th to the i OO River. Miles, | Feat. Feat. A LA
_ ‘N ei ; - | Pittsbure, PR ..... ...... 066 | 22| 15.2| 22, 2.2 | 12,16,17 | 5.0 | 13.0
18ch but _by. the 23d there was none in elthe.r river, the south- | Fittsbure, T B, P 2| 12 #| 22 sl o9 1.0
ern ice limit for the month being practically established | Wheeling, w.Va 85| 36| 22.8 23| 4.9 15 99| 17.9
Parkersburg, W. Va 785 36 23.5 24,25 7.1 1,2 9.9 | 18.4
here. Point Pleasant, W, V 703 | 390 2.0 25,26 3.9 17121 | 23.1
11k Catlettsburg, Ky . 651 50 30.4 26 5.5 18 15.1 | 24.9
The Susquehanna was frqzen over at Wilkesbarre, Pa., frc_)m Catlottsbure, K Bl B 304 A Bl us
.the 12th until the 23d. At Harrishurg there was slush ice ¢incinnat, l({)mo || oWl st 2| 103 184 2t
. . : . : ouisville, Ky... i 1.8 6. 19 3 5.5
on the 8th, which gradually increased in quantity until the| gvansville, Ina | 3| 29 30| 93| 192|139 146
15th. It wasalso presentin greater or less quantities after the P“d“f[’}',‘;,,ll?,',; 7140 8T 81 85 19)11.3| 10.2
18th. In the West Branch there was slush ice at Williams- Warren, T Tl 6 2 08| 119| 22| 53
port, Pa., on the 8th, freezing solid on the 9th, and remaining %rﬂ;’;’f;‘ndmg o A B A B A B I S I -
go until 2 p. m. of the 23d, after which time running ice was Ffe%%g{:ml;ggh B %)) W] 150 ) L7 1| 59| 18.8
constant, continuing at the close of the month. Johnstown, Pa ... 61| 7| 35 28| 11 16| 20| 24
There was a gorge in the Potomac on the 22d about 25 Brooﬁ‘fulé?y& .C.Tfe.lf ..... B 8 28 23 1.0 (2-20,30,81 | 1.2 1.3
miles east of Cumberland, Md., which at one time threatened Beaver River. -
Ellwood Junction, Pa. .. 10 14 7.0 21 0.9 3| 1.7 6.1
great destruction to dams and property close to the river, but| — Cumberiand River 5
it moved out without causing serious damage. =~ Carthage, Toun. el I g1 &9 1’53 &0
On the Pacific coast large quantities of floating ice in the | Nashville. Tenn ... 175 40| 116 0] 4.9 19| 7.9} 6.7
Columbia River, commencing on the 12th, seriously impeded | charleston, W Va.. 61 30| 8.9 2| 37| 1m18| 58| 52
: : : : New River.
navigation, which was not resumed until the 19th, when the Hinton, W. Va........... os| 14| 51 2l 1p 6] 28 3.8
ice broke. There was no ice in the Willamette River. Licking River.
. Falmouth, Ky ........... 30 B 8.5 5,6 1.2 1-3| 3.7 7.8
The highest and lowest water, mean stage, and monthly Miani River. )
range at 118 river stations are given in the accompanying D";’;‘“' 0’“h°l"'E"“"" ) B 74 L L 16| 24, 61
. . . . 0, aneiq e
table. Hydrographs for typical points on seven principal Weston, W. v Y...'f.ef.... 11| 18| a7 20| 0.0 10152831 0.7 8.7
rivers are shown on the Chart. The stations selected for |Fairmont, W.Va.......| 18| 2| 10.0 ay LT |88 83
charting are: Keokuk, St. Louis, Cairo, Memphis, and Vicks- | Lock No.4,Pa-.. 1. 40| =8| 1900 21l 7.0 7] 9T 120
R . . . . - . ner.
burg, on the Mississippi; Cincinnati, on the Ohio; Nashville, | Rowlesbur, W. Va.5 . | 1] ol 2| 20 1) 87| 50
on the Cumberland ; Johnsonville,on the Tennessee; Kansas Co{g{‘l‘g’;’c"ghgg{ f_‘f’f_'___ 50| 10 x4l se2ot| 1.0 il 28l 4
City, on the Missouri; Little Rock, on the Arkansas; and West, Ngwton Pal.. B 28| 75| 22| 07 18| 2.6| 68
ver.
Shreveport, on the Red.—H. C. Frankenfield, Forecast|zanessiiie. Ohto. - o 20| 164 #24| nr| 1,34] 08! 87
Oﬁcial - TenneaTnee River, 534 2 1o 2.8
* ngston, Tenn... ...... 3.2 . 17 . 2.2
. . Chattanooga, Tenn. .... 430 33 6.0 ,22,23 3.6 181 5.1 R.
Heights of rivers referred to zeros of gauges, December, 1898. Bridgepurtfa Ala........ .| 30| A 44| 8 1.9 19| 8.8 2.g
. | Florence, Ala-.......... 220 18 4.8 23 2.0 19 | 8.8 2.8
8% e P - Johnsonville, Tenn. .... 9 21 7.0 25 8.9 19 | 5.8 3.1
. - = & | Highest water. | Lowest water. = ® clinch River. §2.3,8,12
Stations IO £ 128 |speers Ferry, va........ 6] 22| 15 55| 02 ZHE % 0.5 1.3
. g EE 55 g |28 Clinton, Temn_ ... 8 B 11 8| 4.0 8| 58| 8.1
ZB%| 35 |Height.| Date. |Height. Date. | 2 ‘abask River.
A& | Re|TE ‘ o8 4% | = |®  |MountCarmel T.t.....| 50| 15| 1.2 2| o4 14| 5.3 88
! Arth %eg R'lt‘m' 68| o 83 21 43| 18,17| 51| 4.0
Missiest River. Mileg, | Feel.[ Fesl. rthur City, Tex ....... 7 .3 . 3 . .
st. Paul, Minn........... | 1,857 | * 14 Frozen Shroveport La i ! | ES m| T4l B 37l &
Reads Landing, Minn....| 1,887 12 0.4 ) Alexandria‘, La.ceeenann. 139 33 8.0 31 2.2 '19 4.0 3.8
Red Wing, Minn...coooovfovnnnni]onnnes iFrozen|... Atchafalaya Bayou.
La Crosse, Wis....... ...| 1,822 12 | Frozen Melville, La.............. 100% 31 20.0 1 14.6 7,28 | 16.8 5.4
North McGregor, Towa..| 1,762 | 18| 2.7 Ouachita River.
Dubuque, Towa ..........[ 1,702 15 | Frozen Camden, Atk ............ 340 89 10.1 23 5.7 16-18 ) 7.0 4.4
Leclaire, lowa...........| 1,612 10 | Frozen|.. Monroe, La «..cccevunnn.. 100 40 13.6 1,2 9.8 . 18| 12.1 3.8
Davenport, Iowa ........ 1,5 15 | Frozen|... Yaz00 River.
Galland, Iowa...... veo | 1,475 8 | Frozen|. Yazoo City, Miss......... 80 25 4.5 28-31 0.2 11| 1.9 4.3
Keokuk, Iowa ...........[ 1,466 14 | Frozen v Flint River.
Hannibal MO «.vevvvnn.d| 1,405 | 17| 2.7 2| 0.6 6| 1.2'| 8.3 Albany, G& .....ereenen. 80| 20| 120 n| 48 19| 82| 74
Grafton, Il ..... ........ 1,807 23 4.9 25,28 1.9 9,10 | 8.9 3.0 Cape Fear River.
St. Louis, M0 vevvvrurnnn. 1,94 80| 9.8 20| 03 11| 411 95| Fayettoville, N.Coerr.... 00| 38| 146 7] 4.6 20 7.1] 10.0
Chester, Il ..............| 1,189 80 6.4 2,2 | —1.0 120 2.5 7.4 Columbia River.
CAITO, Tll.verervenvvnevnn.| 1,078 | 45| 2302 31| 10.4 19| 14.2 | 12.8 | Umatilla, Oreg .......... ol 25| 2.6 36| 00| o031 1.4] 26
Memphis, Tenn .......... 843 as 14.6 31 5.8 21,22 | 8.0 8.8 | The Dalles, Oreg ........ 166 40 2.7 1|—0.8 17,18 | 0.7 3.5
Helena, ATK +onvnnenennn. 767 42 18.4 31 9.7 23| 12.4 8.7 Willamette River.
Arkansas City, Ark...... 635 42 19.5 31 11.2 23 | 14.0 8.3 | Albany, Oreg ....c.ocuuvte 99 20 14.5 . 8 3.5 15,16 | 6.7 | 11.0
Greenville, Miss ......... 505 42| 14.8 31| 8.9 2 | 11.5 | 5.9] Portland, Oreg - ...... 10 15| 82 2| 2.0 1] 42| 62
Viokaburg, Mis8.........| 4% 45 16.5 1 9.4 24-26 | 12.3 7.1 E’dm(o iver,
New Orleans, La ........ 08| 16| 6.2 2,3 38| 20,28| 48| 2.4|EQBtO, 8.C.eurrrinnnen w6 5.1 610 42| 182 47| 09
Arkansas River. James Rwer
Wichita, Kans . .... .... | 720 | 10| 2.8 0| 13 17| 1.8] 1.5|Lynchburg. Va .... ..... 2571 18| 4.3 56| 11| 172 22| 381
Fort Smith, Ark......... 5| 22| 122 22{ 39| 1518 6.1| 8.3|Richmond, Va........ .. 1m | 12| 5.9 6| 0.5 18| 1.5 5.4
Dardanelle, Atk .. 4250 21 11.9 24 2.6 17| 5.5 9.3 - Alabama River.
Little Rock, Ark.........| 170 | 3| 182 25| 3.8 15| 68| 9.6 Montgomery, Ala........ 5| 35| 108 86! 27| 1819 7.1 8.1
White River. Selma, Ala PP 212 85 13.4 23 5.6 X 9.4 7.8
Newport, Atk ... oecunne. o | 26| 127 28| 85| 17,18| 68| 9.2 Coosa River.
es Moines River. Rome, Ga ......ovvvvennn 25 30 5.0 6 2.4 80,81 8.2 2.6
Desz Molnes, Iowa........ 150 Gadsden, Ala . 144 18 5.8 21 2.1 19| 3.2 3.2
Illinois River. Tombigbee River.
Peorla, Il.......... 135 Columbus, Miss...... ceee| 25 33 3.5 94— 2.2 18 |—0.1 5.7
Missouri River. Demopolis, Ala -........ 1551 35| 19.9 28| 20 18| 85| 17.9
Bismarck, N.Dak........ 1,201 Black Warrior River.
Plerre, 8. Dak.. ....| 1,008 Tuscaloosa, Ala ......... 90| 38| 23.9 21 2.1 18! 7.1 21.8
Sioux City, Iowa 676 DPedee River.
Omaha, Nebr . .| 5681 Cheraw, 8. C.......... 145 27 11.5 v .7 17,18,20 | 8.9 9.8
St Joseph, Monrnnnennns . 8 Black River.
Kansas Cit; Mo . 280 Kingstree, 8. C . ........ 80 12 10.4 1 8.0 | 17,2028 | 9.0 2.4
Boonuville, Mo ..... 191 Lumber River.
Hermann, Mo.4... 00101, 95 Faltbluf,N.C.ccvu.eevnnnl  10{ 6 51| 12| 42| 24,%| 47] 0.9
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Hetghts of rivers above eeros of gauges—Continued. Heights of rivers above zeros of gauges—Continued.
o% o : 3 | b Qu o, g | e
+© 0 — + Q . & —
] P & | Highest water. | Lowest water. | & | =g © g & | Highest water. | Lowest water. | & |35 .
o 88|y % ek Sa.| g8 1R
Stations. g5 ] E’& N g Stations. 2% E i g | a8
=gk = < O K o2 a4 5 s o | Ok
3 = S o |Height.| Date. [Height. Date, s | = A g0 ¢ Height. Date. Helght.' Date. = | =
Lynch Cruk Miles.| Feel,| Feel. Feet. Feet.| Feel. Savannah River. Miles, |Feel.| Feetl. Feet. Feet.| Feel.
Effingham, S.C........... 12 9.7 v 6.0 17-19 } 7.5 3.7 | Augusta, Ga......... o000 130 32 16.2 5 7.9 17,19 | 10.0 8.3
Potomac Rwer . Susquehanna River.
Harpers Ferry, W. Va.. 170 16 8.8 6 2.3 19,20 | 3.8 6.5 | Wilkesbarre, Pa......... 178 14 10.5 24 3.0 1-6 | 4.1 7.5
Roanoke River, Harrisburg, Pa........... 0 17 7.8 25 1.9 18} 3.7 5.9
Clarksville, Va.......... 155 12 6.7 6 0.9 17| 2.2 5.8 Juniala River.,
Sacramento River. Huntingdon,Pa..... ... 80 24 5.9 23 3.2 4| 4.0 2.7
Red Bluff, Cal........... 241 23 0.6 1| —0.6 26-31 —0.3 1.2 | W.Br. oszmquehamm
Sacramento, Cal.. . 70 B 10.3 1 7.8 13| 8.5 2.7 Wllhamsport Pa........ 35 20 8.3 4 1.3 17| 3.0 7.0
Santes River. Waccamaw River.
8t. Stephens, S8.C........ 50 12 7.9 13,14 5.8 2 T.2 2.1 | Conway,S8.C....avvvninn 40 7 5.6 18,14 3.7 31| 4.9 1.9
Congaree River, . ) .
Columbia, 8.C........... 87 15 3.5 6 0.3 18| 1.3 3.2 : .
Wateree Rwer * Distance to Gulf of Mexico. + Record for 25 days. } Record for 26 days.
Camden, 8.C.. 45 24 13.1 7 4.4 16| 7.8 7 § Record for 27 days. | Record for 30 days.

THE WEATHER OF THE MONTH.

By A.J. HENRY, Chief of Division of Records and Meteorological Data.

The statistical aspects of the weather of the month are pre-
sented in the tables which form the closing part of this REe-
view. Table I, in particular, contains numerous details that
are important in the study of climatology. The numerical
values in the tables have been generalized in a number of
cases, the results appearing on Charts Nos. IIT to IX,
inclusive.

PRESSURE AND WIND.

Normal conditions—The geographic distribution of normal
barometric readings at sea level and under local gravity for
December is shown by Chart V of the MoNTHLY WEATHER
Review for December, 1893.

Normal pressure in December, as in November, is highest
over the middle Plateau where 1t is above 30.20 1nches, 1t 18
also above 80.20 over eastern Tennessee, the western patt of
the Carolinas and northern Georgia. Normal pressure in
December is lowest over the Gulf of St. Lawrence whence
there is & marked gradient toward the permanent area of low
pressure on the North Atlantic. Normal pressure is also
below 29.95 at Tatoosh Island, Washington, and there is
a marked gradient from that place northwestward to the per-
manent area of low pressure in the North Pacific.

As compared with November, normal pressure increases in
all regions except from the middle Plateau to the north Pa-
cific coast.

In December, the prevailing winds on the Atlantic coast
are northwesterly or off-shore; in the Gulf States northeast-
erly or easterly; on the upper Lakes westerly; on the lower
Lakes southwesterly; and on the plains east of the Rocky
Mountains northwesterly. Elsewhere the winds are more or
less variable, no single direction predominating over a con-
siderable stretch of territory.

The current month—The distribution of mean pressure
for the current month is shown on Chart IV. The noteworthy
features of the month are (1) the merging of the middle
Plateau and South Atlantic highs into one great high, extend-
ing from eastern Oregon to Georgia, with a mean pressure of
30.55 inches in southern Idaho; (2) the unusually high
pressure that prevailed over the Rocky Mountain and plateau
regions.

As compared with November, 1898, mean pressure increased !

from 0.1 to 0.3 inch from the ninety-fifth meridian westward
to the Pacific, the greatest increase being in southern Idaho
and western Wyoming. Mean;pressure in December decreased

slightly in North Carolina and also in the lower Lake region
and the St. Lawrence Valley.

Mean pressure was above normal west of a line drawn from
Charleston, S. C., to Bismarck, N. Dak. It was below normal
in the Lake region, the upper Ohio Valley, the Middle States
and New England.

The weather conditions on the Pacific coast were largely
dominated by the position and magnitude of the Plateau
high.

TEMPERATURE OF THE AIR.

Normal conditions—The normal temperature of the air in
the United States in December varies from about 70° at
Key West, 56° at Jacksonville, 55° at New Orleans, 57° at
Galveston, 56° at San Diego, to 26° at Eastport, 25° at Bur-
lington, 30° at Buttalo, 29° at Detroit, 18° at Duluth, 6° at
St. Vincent, 21° at Havre, 32° at Spokane, and 42° at Seattle,
on Puget Sound. The warmest regions are the lower Rio
Grande Valley and Florida; the coolest, Minnesota and
South Dakota. .

In studying the distribution of monthly mean tempera-
tures it will be found very helpful to consult the charts at
the end of this REVIEW, especially No. VI, Surface Tempera-
tures, Maximum, Minimum, and Mean. This chart gives a
very good idea of the variations of temperature with latitude
and longitude, and also of the distribution of normal surface
temperatures. Chart VI for any month will differ from a
normal chart merely in the displacement or bending of the
isotherms northward or southward according as the tempera-
ture of the particular locality is above or below the normal
for the place and season.

The current month.—The temperature of the month was
considerably below normal in all but a very few regions,
although the departures on the Atlantic coast and in New
England were not large. The greatest deficiencies, 7° to 10°
occurred over a large tract of country extending from cen-
tral Texas northwestward to the State of Washington, and
almost coincident with the area of high pressure already
noted. Generally from the Mississippi River eastward the
departures were less than 5° per day.

The highest maximum temperatures of the month, 80° and
over, were registered in Florida, the Lower Rio Grande Val-
ley and southern California. A maximum of 92° was reg-
istered at Rio Grande City, Texas. The lowest maximum
temperatures of the month 35° to 40°, were observed in por-
tions of Towa, Wisconsin and Minnesota.



